Auxology is a valuable instrument for the clinical diagnosis of SHOX haploinsufficiency in school-age children with unexplained short stature.
SHOX (short stature homeobox-containing gene) mutations causing haploinsufficiency have been reported in some individuals with idiopathic short stature and in many patients with Leri-Weill-dyschondrosteosis. Around 80% of SHOX mutations are complete gene deletions, whereas diverse point mutations account for the rest. The aim of this study was to estimate the prevalence of SHOX mutations in children with idiopathic short stature and to give an unbiased characterization of the haploinsufficiency phenotype of such children. We recruited 140 children (61 girls), in our clinic, with idiopathic short stature, which was defined by the presence of normal IGF-I and free T(4); a normal karyotype in females; the absence of endomysium antibodies, of chronic organic, psychological, or syndromatic disease; and by the lack of clear signs of any osteodysplasia. Height, arm span, and sitting height were recorded, and subischial leg length was calculated. Two highly polymorphic microsatellite markers located around the SHOX coding region (CA-SHOX repeat and DXYS233) were PCR-amplified with fluorescent primers and separated in an automatic sequencing machine. Analysis of parental DNA was performed in the probands who had only one fragment size of each of both markers. SHOX haploinsufficiency caused by a SHOX deletion was confirmed in three probands (2%), all females, who carried a de novo deletion through loss of the paternal allele. Their auxological data revealed a significant shortening of arms and legs in the presence of a low-normal sitting height, when compared with the other 137 children tested. Therefore, the extremities-trunk ratio (sum of leg length and arm span, divided by sitting height) for total height was significantly lower in the three SHOX haploinsufficient probands, in comparison with the whole group. This observation was confirmed with the auxological data of five additional patients (four females) previously diagnosed with SHOX haploinsufficiency; all but the youngest girl had height-adjusted extremities-trunk ratios more than 1 SD below the mean. All children with SHOX haploinsufficiency exhibited at least one characteristic radiological sign of Leri-Weill-dyschondrosteosis in their left-hand radiography, namely triangularization of the distal radial epiphysis, pyramidalization of the distal carpal row, or lucency of the distal ulnar border of the radius. Our observations suggest that it is rational to limit SHOX mutation screening to children with an extremities-trunk ratio less than 1.95 + 1/2 height (m) and to add a critical judgment of the hand radiography.